Introduction Splenic artery aneurysm is the most common visceral aneurysm with a prevalence of 0.2-10%. It is the third most frequent abdominal aneurysm as well. It can be true or false. It occurs more often in women than in men. We present our experience with a 34-year-old female patient who underwent laparoscopic splenectomy due to the splenic aneurysm located in the splenic hilum. Case outline We present a case of a 34-year-old female patient diagnosed with an enlarged splenic artery during a routine abdominal ultrasound examination. Abdominal scan and computed tomography angiography showed saccular aneurysm of the splenic artery located in the hilum of the spleen, 24 × 17 mm in size. Given the good general condition and age of the patient, we decided to perform laparoscopic splenectomy. The operation was performed without complications, which was also the case with the postoperative flow. The patient was discharged from the hospital on the third postoperative day. Conclusion Laparoscopic splenectomy is a safe and effective modality for the treatment of splenic artery aneurysm, localized in the splenic hilum. Considering all the benefits of minimally invasive surgery, laparoscopic splenectomy should be the treatment of choice, over the classical open approach.
INTRODUCTION
Splenic artery aneurysm (SAA) is the most common visceral aneurysm with a prevalence of 0.2-10%. It is the third most frequent abdominal aneurysm [1] . According to standard classification criteria SAA can be true (involves all three layers of an artery) or false, i.e. pseudoaneurysm (collection of blood that forms between the two outer layers of an artery). It occurs more often in women than in men, by a ratio of 4:1. Most aneurysms are less than 2 cm in diameter, saccular and commonly found at the center or the distal part of the splenic artery [1, 2] .
The main risk factors for lienal artery aneurysm that have been identified are female sex, fibromuscular dysplasia, vascular diseases, multiple pregnancies, and portal hypertension [2, 3] . Abdominal ultrasound or Doppler ultrasonography, computed tomography (CT), nuclear magnetic resonance (NMR), selective and CT angiography are used to diagnose this disease [4] . Aneurysms with a diameter larger than 2 cm require surgical treatment, as well as symptomatic aneurysms less than 2 cm in diameter. Aneurysms less than 2 cm and without symptomatology can be radiologically monitored [1, 4, 5] .
There are several treatment modalities for SAAs: open resection, splenectomy, as well as endovascular treatment (graft, stent, or embolization), depending on the patient's suitability for a particular type of treatment [6, 7] .
In this paper, we present laparoscopic splenectomy as a safe and effective treatment modality for SAA located in the splenic hilum.
CASE REPORT
A 34-year-old female patient diagnosed with an enlarged splenic artery in routine abdominal ultrasound examination was admitted to the Clinic for Digestive Surgery within the Clinical Center of Serbia on March 15, 2019. By examining her medical documentation, we found out that the patient was being treated for hypertension with an ACE inhibitor. All laboratory findings on admission were within normal range with a body mass index of 31.67 kg/m 2 . Abdominal CT scan and CT angiography verified enlarged, tortuous splenic artery and saccular aneurysm in the splenic hilum, 24 × 17 mm in size, with intimal calcification and thrombus ( Figure 1 ).
Considering radiological findings, we decided to perform splenectomy. Because the patient was a young woman in good medical condition, we opted for a laparoscopic approach.
To prevent the formation of thromboembolic complications, the patient was preoperatively treated with low-molecular-weight heparin. After induction of general endotracheal anesthesia, the patient was positioned in the right hemilateral position, i.e. the "hanging or leaning spleen" technique [8] . After port placement and insertion of a laparoscope, the examination of the abdomen confirmed the preoperative finding. An aneurysm of the splenic artery in the hilum of the spleen was identified. We first mobilized the spleen by cutting the splenic ligaments and short gastric vessels with a laparoscopic harmonic scalpel. After complete mobilization of the spleen, we started the preparation of aneurysm and its separation from the surrounding structures ( Figure 2 ). After preparation of the artery, a few centimeters proximally from the aneurysm, we placed two hem-o-lok clips proximally and one distally, and then cut the artery (Figure 3 ). The splenic vein was treated the same way. After taking care of the elements of the hilum, the spleen was completely separated from the surrounding structures, placed in the endobag Figure 4) , and thus removed from the abdomen. Hemostasis was checked and the abdominal tube was placed. The splenic specimen was sent to the histopathological examination ( Figure 5) .
A definitive histopathological finding showed that the tissue of the spleen had preserved histomorphology and that the splenic artery had the aneurysmatic expansion, sclerosis and focal calcification.
There were no postoperative complications. The nasogastric tube was removed on the first and the abdominal tube on the second postoperative day. The patient was discharged from the hospital on the third postoperative day with prescribed antibiotic prophylaxis and postoperative immunization, according to the current literature and guidelines for the prevention and treatment of postsplenectomy complications [9, 10] .
The report was approved by the institutional ethics committee, and written consent was obtained from the patient for the publication of this case report and any accompanying images.
DISCUSSION
St. Leger Brockman reported the first surgical case of an SAA in 1930 [1] . Saw et al. [11] performed the first laparoscopic-assisted SAA operation in 1993. SAA is the third most common type of abdominal aneurysm that accounts for 60% of all visceral aneurysms with a prevalence of 0.8% in the adult population. SAA is defined as a segmental enlargement of the artery with a diameter of 10 mm. SAA rupture is a life-threatening condition with a mortality rate of up to 75% [1, 12] .
Most SAAs are true aneurysms, with higher representation in women. The main risk factors are female sex, atherosclerosis, arterial hypertension, multiple pregnancies [2] . According to the literature data, 10% of gigantic SAAs (> 5 cm) are associated with liver cirrhosis. Around 2.5% of patients have portal hypertension [2, 6, 13] . Pancreatitis is reported as the main risk factor for the emergency laparotomy to treat sudden rupture and bleeding from splenic artery pseudoaneurysms [6] . Pancreatic enzymatic autodigestion can cause weakening of the splenic artery wall architecture leading to pseudoaneurysm formation.
In most cases, SAA is asymptomatic. Most of them are discovered on routine examinations or as an incidental finding during the radiological imaging performed for another medical condition [2] . SAA can be diagnosed by abdominal ultrasonography, CT, NMR, and CT angiography [1, 4, 5] .
In symptomatic patients, the most common complaints are epigastric or back pain. Some authors consider that all symptomatic patients, as well as patients with no symptoms, whose SAA is > 20 mm in diameter, should be surgically treated because of the possibility of rupture [12] . Particularly risky groups of patients are pregnant women, patients with portal hypertension, and patients in whom liver transplantation is planned [2, 12] . In patients without symptoms, in whom SAA is < 20 mm in diameter, radiological follow-up by abdominal CT every six months should be enough [1, 2, 12] . In our case, the patient was without symptoms. Because of the SAA of 24 mm in size, we opted for surgical treatment.
The modality of the SAA management is an open spleen-preserving aneurysm resection with splenic artery end-to-end anastomosis. Open or laparoscopic splenectomy is the treatment choice for aneurysms located in the splenic hilum or immediately next to the hilum. Another option is endovascular management with stent placement or arterial embolization [6, 7, 14, 15] . The aim of surgical treatment should be the treatment of aneurysm with the splenic preservation or the preservation of a sufficient part of the organ (not less than 25% of the volume), enough to perform the immune function. According to the current literature, most authors advocate the performance of splenectomy in patients with aneurysms located in the hilum of the spleen [16] .
In our patient, the aneurysm was in the hilum of the spleen, so we performed laparoscopic splenectomy.
Laparoscopic splenectomy in the treatment of a SAA located in the splenic hilum or right next to the hilum of the spleen is a safe and effective method of treatment of this disease. Considering all the advantages and benefits of minimally invasive surgery, it should be given preference as to a method of choice, compared to open splenectomy.
